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Figure S1: Expression and purification of designed scFv's. (A)
The uncropped anti-His Western blot corresponding to the one shown in Figure 1c (contrast has been adjusted in the image for clarity). Partial fragments are produced for many of these constructs (including WT), but only M2 contains the fulllength product. (B) The uncropped anti-Kappa Western blot corresponding to the one shown in Figure  1c (contrast has been adjusted in the image for clarity). Partial fragments are again observed for many of these constructs (including WT). (C) Coomassie-stained gel of WT and M2, after cleavage of the MBP tag and purification. The identity of these bands was also confirmed by mass spectrometry ( Figure S7) . Figure S2 : Designed pairs from our computational pipeline. Five designs were selected for experimental characterization, which we denote M1-M5. The M2 construct was the only one that was solubly expressed in its complete form ( Figure S1 ), and was renamed to Rip-3/Stitch-3 for further study. Each of the other four designs are presented above. The three-dimensional complementarity between the ligand and the deleted sidechains are evident in each case. While the other designed pairs are distinct from one another, M3 bears a striking resemblance to M2 (Rip-3/Stitch-3, Figure 1 ). The M3 designed protein differs from M2 only in that it retains VHV37 rather than substitute Ala at this position; it was therefore surprising that M3 was not expressed. Unsurprisingly, however, given the similarity of the M2 and M3 ligands (they are identical except for an indole/indazole substitution), we did find that the M3 ligand also rescued the M2 design (not shown). Relaxation times were calculated using the peak intensity at ~8.3 ppm (left panels), or by integrating from 7-10 ppm (right panels). Cβ is retained in the constellation, the predicted rescuing ligand would be 3-methylindole. However, 3-methylindole cannot quite be accommodated in the resulting cavity because of a steric clash (a distance of 1.55 Å between carbon atoms is only favorable if they are covalently bonded). (C) To avoid generating templates that lead to steric clashes when used for virtual screening, our Rosetta application excludes one or more (non-hydrogen) atoms from the constellation (so in this case, a W→G substitution will print indole rather than 3-methylindole in the constellation). Figure S7 : scFv expression yields constructs that each contain two disulfide bonds. Intact mass spectrometry using ESI-MS gives apparent masses that correspond to the original theoretical polypeptide mass with 4 Da subtracted (loss of 2 protons upon formation of each disulfide bond).
